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where   I = the moment of inertia of the drum about its axis.
T= the tension in the cord.
a = radius of drum.
Ms = moment of resistance of the drum-spring about the axis of drum. Mf = moment of friction about the same line.
Hence                         T=-(l^ + Mt + M,}.
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-7- , the angular acceleration of the drum about its axis, is a maximum
to begin with, and continues to decrease during the stroke, becoming zero near the middle of the stroke.
Ms is constant during the stroke.
Mf is a maximum on starting, then suddenly decreases and then varies directly with some power of the velocity, increasing therefore until about the middle of the stroke, and then diminishing.
Thus it is evident that during the outward stroke the tension T is a maximum to begin with, decreases rapidly about the middle of the stroke, and more slowly towards the end.
At the end of the stroke the friction suddenly changes sign, thus causing a sudden diminution in the tension at the commencement of the inward stroke; afterwards the tension increases rapidly about the middle of the stroke, and more slowly towards the end.
Hence it might be expected that that part of a diagram taken during the outward stroke would be shortened to commence with, then slightly stretched, and slightly shortened at the end; and that that part taken during the inward stroke, would be first shortened, then lengthened a little, and slightly shortened towards the end, almost as in the case of the outward stroke.
To show that this actually takes place, an arrangement was devised by Professor Eeynolds, the object of which was to prick holes in the diagram corresponding to eleven equidistant positions of the piston. For this purpose a Grove battery (D Fig. 26) of five cells, in conjunction with a Ruhmkorff coil, was used. But in order to get the holes pricked in their proper positions, instead of the ordinary arrangement for making and breaking contact, the following plan was adopted, the hammer of the coil being held back. The wire from one pole of the battery was connected with one of the binding-screws (H) of the primary coil as usual, but the wire from the other pole of the battery was connected with the engine. A wire from the other